Characterisation of ovine alveolar macrophages: regulation of surface antigen expression and cytokine production.
Regulation of ovine alveolar macrophage function by recombinant interferon gamma (rIFN gamma) and lipopolysaccharide (LPS) was investigated. Ten units per millilitre of rIFN gamma increased surface expression of MHC class I and class II (DR alpha, DP alpha, and DQ alpha) molecules but not other surface antigens examined. The upregulation of MHC class II expression was specifically blocked by rIFN gamma specific monoclonal antibodies and determination of a dose/response curve established that the minimum concentration of rIFN gamma required for increased class II expression was 0.1 U ml-1 and for increased class I expression, 1 U ml-1. Northern blot analysis indicated that rIFN gamma mediated increases in surface MHC class I and class II expression were due to increased levels of specific mRNA. Using Northern blot analysis and homologous human cDNA probes we failed to detect mRNA encoding the cytokines IL-1 alpha, IL-1 beta, and TNF alpha in RNA extracted from freshly isolated macrophages or macrophages cultured in medium alone. Exposure of macrophages to LPS increased production of all three cytokines although kinetics of upregulation varied. TNF alpha mRNA was induced to maximal levels within 1 h, declining thereafter. IL-1 alpha mRNA was detected at 1 h post stimulation with a maximal level at 5 h, but none at 24 h. In contrast, IL-1 beta mRNA was not detected until 5 h after stimulation with a low level remaining at 24 h. Dose response analysis indicated that LPS concentrations of 100 pg ml-1 induced detectable levels of TNF alpha mRNA while levels as low as 10 pg ml-1 induced secretion of bioactive IL-1. Analysis of the kinetics of secretion of bioactive IL-1 from LPS stimulated macrophages indicated that levels peaked at 24 h post stimulation.